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±#U t*<0*tfl-«rfflv»T*i3J:-e-7 : 1-6 : 1 Tliiari&fn Lfc 0 Lrt>U 
KMElfilteli&»fcl!£TL , rv>£, 10: 1 ^THI^^^^'bSE^^ 0 § "b 
fci^iaW f 3&£L$&#fco fit, ffc#^WK:E&t£*&#t?«gitEffljH§ 

[0 0 5 4] 
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it-? & Mm # & mtte& h ti & o £ #\ £i£Efi £ H^tb * & fgg 

$ *u 4^ i -ens l l# & t5> o fcmffi«^ t MEffl coi^ v > ^ t*<9M£ £ it 

[0 0 5 5] 
[0 0 5 6] 

[0 0 5 7] 

^5tw<7)m 3 <7>nM<7)%mjz x & u^m.^mm.w^(Dm^mz^xm i 

oiioK^ >-c«B$*t* g& (m i 5 #bb) Zi&^mmmi; «t 0 

$L*mz*-&tszti l *mmx~*><z>tzo emu, 3fcja*tm: om^ttwfl-sr^-tr^ 

[0 0 5 8] 

rs, ?%fr^mmzfa£%v 2>mm$x<DT 4 ^ hmz'bz < u ^ 

^Sfr^JiMFEfafc***:* < -? X o Kl-fuf, Sj»*ia£*o«5S^J: 0 
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[0 0 5 9] 

3 - 1 ] 

31£*feLfc3k&£ffli/^ -t;uj?4. 2 5 //m£&&<fc -9 CIA D T 1 51^) 

^i^9 0D, 3 0^7--;«U <t*Pm> ifi^fnt^ 9 0 0 0mj 

Ell ft»L^^*^Ojt«0«\/^cj:-6S«Sll&^««*^"to EI 1 5 ( 

a) K(±TO«5J^ ui 5 (b) tci±i£ft*HS*tLfcej»l&^iSl«:^-to EI 

5 (b) tc^i-ct -? \zfflBdt&ttt'ei*&1SL5k£.<r>&% < > ^tr<bo^& 

[0 0 6 0] 

immm 3 - 2 ] 

Hifef!) 3 - 1 £ HtfcO^JBHisnT, «*#t£ * * ^ - > yWM-eft o fc 0 1 

5MO^^;i/T*(i^^r^-^^BB|t*^f "9 HtrfiBSj^^tZiSV^T, ft* 3 0% 

RBStams**** o r v > r?mr* i± 1 o %mr t & o /: D * * * 

[0 0 6 1 ] 

[H»IJ 3 - 3 ] 

*»J3- 1 t|i|#0|ISS:tT^, HSitltmEEft^OBB^SrPl^fco Ell 

6 »C»^*L^JHit»t«^OBB«S:^-r 0 Ell 6 0*t*ifiJ!B*t**£ U ttttl 
(imBE^^*^LTv^ 0 H l 6 [ZTfi-fXn [Z^WSL^Zii^Xit 8 0 0 0m J 
/cm2-3 0 0 0 0m J/cm2o.HB#ta:^igL"Ci3i}, tti&TttzltZtiVl 
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^WMlimm&tfi&'o 4tK, WMMIZ 9 0 0 0mJ/c m^Mi L^„ i 

X'&tzo itz. 2 0 0 nm- 3 3 0 nm©IS^ 2 0 0 nm~~ 8 0 0 nm«SI 
f«<7)?^0 0-20 %^T-CSB*ti-& C t K «t ») , m^ltTO^^tf -m^t- 

[0 0 6 2] 

[H»J 3 - 4 ] 

H»J3-1 kra»0||««:tTV», iWl^XvjUI^lLfc^^fflv^: 

[0 0 6 3] 

[^»« 3 - 5 ] 

[0 0 6 4] 

#*Kft£Sft*Si:EfiJ3SKi3V>-c, EfflK^JfciejWSSfcfcafc** 
[0 0 6 5] 
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[0 0 6 6] 

7 7!jMEI3 6 *fflv»TSi^-r*o EI 1 7(i> L C DMiS^n-fe* SrWl^tc 

^LTV^o ^TNMI^VAM-eii:*!:, EI 1 7 (a) C^i"<to 

kit? ?m<Dmm&WL2 1 ±hkip]$I3 o £?fmi-& (E117 ( 

b) ) o ^ICCdD, Ell 7 (c) tc^i"J;oU, ;f|Tl|£# ##tt£ n - ^ T-ge 
2^iiH^^«2 1 tnfaZ&X mi 7 (d) ) , ^»H^M^L7t:v-;Hvr 

3 1 -cifiO v-;w*f3 1 £-OTPL£$ H e H &AP^« B B H 5 

£2£A-T& (Eli 7 (e) ) o I B H H ftAP *i^-ei H B B ^°^ ^ (EI 1 
7 ( f ) ) o *ftB B 0V±ASi±Ifi<7) J: n ZK&iiAiiZiXx.xmT&A-mzm^Z t 

[0 0 6 7] 

Ell 7t:^ft(i, M5 £&A^&f>j^@£|n]Jjg3 0 ^MLtv^^ ± 

m&mK^^^^mztix^&o mist*. mfammmzm&mAm^m-t 

^^tt^^Ltv^o i-T\ KfS]M3 0 ^»LTv^v^2^<7)*1S2 1 
, 2 2 *m7B<7)-k)l/3fv yy'fimbti&X -? U LT^^-fr-^ (EI 1 8 (a) 

) o eii 8 (b) n^-Tct^^, ^^-#5 tmtmmimv)* ; 
£&au eii 8 (c) izTfi-tio^^ m&*^tsmftx%ifam'mm3 c £b 

t:i 1 8 (b - 1 ) -El 1 8 (b - 3) ^fflv^«t^o ft<7)EIk 
*4£2 1 &W£tfLX^*Z> 0 m 1 8 (b-1) C^ti:^^ itlClSl^ot 
UVt^bbj^-^ d*UCJ:l9. EI18 (b-2) lZ7ji-f £ ^ iz ^ rS^ffcll, 5 ' 
0*^2 l#®<7)^y-T-M7!> ? m^L-C^';-7-P Ht1-&o S^KUVflBJtfc 
flcttacfcUJ: »J, mi 8 (b-3) ^7F-fJ;^tc N mWLWmntf 'j P 1 ri* 
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[0 0 6 8] 

Wfttt:lLT(ifSLt^^^o —ted, TFT (IIh7>yX^) ^(D^ 

nm^M < mw zti-r\ ^i§^i- & t v ^ £ ^ l t ^ & 0 

[0 0 6 9] 

m 1 9 fd\ 15 M^T ? f^7>F'jnL C D^i&JI^Tj^*^ 1 0 ££*T 

v-;i/$t 1 2 £Rjn U:$ B H H aAP 1 4 ffilt^\ SAP 1 4 ^SH^h LTt> 
*6B«fc <9Bi< H;t£ <hv^^tf «b 16*»4i:4oBI2 0li, IE#§|^ fllStani 

[0 0 7 0] 

xh&o xijfatzMi&ztitzm^kvyuytmm a - 1 - a - n ^tt^itAt, 

*9 $ tLf^m^ a <!: b|W]±7!)^ h «; ? £ ft£$ B B B -b>M::ov>-c 

mE^^^rl.iJ7£L7t:^^^Lrv^ 0 H 2 1 (a) ti, ^i-^m^r^^J 
G Z^S-r-tmD K*t LT 5 0ii% (MWatlti%) ?IAL*:$ B B B 
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ttfl-K: 3 0 0mJ/c m2(7)HSJ^ji^^^--eu V &JS#t Lfc&«9i£ifl«<*>mEE 
(VHR ; %) ^Ltv^ 0 H2 1 (b) (i> f&&-f £fi#Hf]$&3«JG * 
^y-T-$tfj-DH^LT2. 5fi»% (^CitLTO. 0 5ii%) 1AL/: 
W.Mitt&^3 0 Om J /c m2oBSJ^i^;i/^-^U V^BSJtf L7t:^<7)a H ^ii<0 
(VHR ; %) ^LT^o w-fft^Hl^k, y±APtti£ (X^r 
[p]<7) a - 4 WY^ft<7>b - 1 <7)£Mf£ei51g) I^^TtEfSf^fitCh 

[0 0 7 1 ] 

) ^slti/^o mm Ltzm&mA-n. ma (9 8ii%) > 

D ( 1. 8 2 511%) (*fflS9 1. 7%) . ~-&1i£*y?-B (0. 125 
m»%) > fflteMG (0. 0 511%) <7)rl^t-e*^>o BSMi-^»UV<7)?«(i 
, 0. 5raW/cm2^^ 0 02 2C^fJ:9^ WL&*)V\zmM-*Z>% (Z\ 

& a □ ffl <d m&uw^ <7) m tt * ;p ^ - <o m t k *t 1~ & as* t * ^ t * m * 

[0 0 7 2J 

*?nv h^9 7i:i«6^-C^i:«f1fft5Ci:^^o HI 2 2TO3$ 
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[0 0 7 3] 

mmt. itiSM (ficm) ^ittt^LTV^o IH2 3H^-tct^^, 
f^LOfRllAfi 1 . 6 7 x 1 0 14 n cm<7)i«fcL£*LT^£ 0 tftHAfi, 9 
0°C, 2 O^MMCi 0, 4. 2 5 X 1 0l3fl c m IZ itmjitfi&T 1~ Z> o 
023 tC^#^#£$E H H B A tc^Jn LfcJfc*£t>Ltt, tft«H A^Oilii i %-e 9 0 
°C, 2 0»afti|(7)|t^^ 
[0 0 7 4] 

IH2 3^^-Tctdtc, (M= 2 9 4. *fcj£9 9. 8% 

) WC (M=3 6 6W±, IS#0 ^a^iiit^Oj&Tti^^^otc^ Lt 
, iTBii^^-D (M= 2 4 0, mm 9 l. 8%) WE (M=3 2 4 

. ^99. 2%) ^&-c(±fg:T^# < ^^-t^^^o m&un 

[0 0 7 5] 

■t^GC (%) tiLtv^o 
[0 0 7 6] 

#r^> fe*<v&ftxttr.m£*S'?-&3Gizffimzti. fff^yv-«tL 
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[0 0 7 7] 

h 0 zmt^mmtrnttx-** 3 ?- (j/cm2) «u 3»(imi±m» ( 
%) ^iitv^o 

[0 0 7 8] 

HI 2 4U\ H2 3 \ l Z7f;Lfzr.^m*y^-BZmmZ^tzm&<DmM i -k>i'<7)M 

tft^/v-DM, -m^y^-Bm-^mtm^m^MG (m=2 5 6 
, mfc, MS9 9. 8%) *&\LtzWLgBm^m^tz^<7)^*^LT&n 

, 4j->®m±3 0 0- 5 0 0 pC/cm2t^oO>&o — OWi&A<tz 

mt. r.^m*y-?-B*Mw:Ltzm%:Z7jiLx3st), mj±mm^9 6. 8% 

£itn^$cmZtl~C\<*2> Z t&ftfr&o J*y&m*5 0-9 0 pC/cm2^ 

tv^o iii^ep fif^i, ^t>fs^i 20-1 80pc/cm 2 t^ 

>^S(i3 0-6 0 p C/cm2t*om, Z<7)±d K-fc ^^*ffi^<> — 1" 

y b ii^Ai -9 ^\k0&mJE«#4^# f> iir o $ <b i:=:f fit* y 

[0 0 7 9] 

H2 6ii, EI 2 3 tc^ L^r^f^y ^- B , fff^y 

v-D«^ii< Ltzm^m^^^m^-mxnux^m^MmiitmL 

fz77 7X~$>2>o mtp+WZ&Astzmt, H2 3 tC^i-^AC^^ 9 7. 7 
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CiW^o HI 2 7(±. 112 6 tmm-Z'fr&fiK ^n^^^^Ue)^*^ 
[0 0 8 01 

H2 8(i, IH2 3 \<z^Ltzr.'g1iZ*:S-?-BZi%S;Z-£tzWi&~e&'?X, 

x.*)is*?-rf3 J J^±-e^ H B B ^WSE@£lPli-^)o ifc, B.s|t^^^^-^9 J 
TmJ±{£J#^fi 9 7. 5 %^t#^tL^o t fz^ ^ ^ 22-30pC/c 

iz&t n^Lx^^^ttfftfr&o m.&fflp&m$> v^m&^j ^y^mas 

0 0-9 0 p C/cm2i:^otv>^ 0 HI 2 9(±, Kl B H H -b^«0^^co|§^:?r^ 
*J±«J»(i 9 8 . 7%^#"btt^ 0 ^>»10-30pC/cm 
[0 0 8 1 ] 

13 0 7?jSH3 2(iv^-ftt^, HlE HB -b^O/iAP^^iDlt^^.'B fig* / 

>®m*'\-2<-?z>±.xi*, i&&mgk (m&immt) *^m^^^j^o%t^ 
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[0 0 8 2] 

tz i> <wfcfeLxi> , --ef^y ^-^m&ffli&mii^Kfcxtm Ltz i> <Dtfft 

$)-?fZo 

[0 0 8 3] 

i3oii, ii2 3 iZTjkttz^m^y ^-Dvmmz^z-xwMj-*^^- 1 
M&fcn^tnm&zm^tz&zkZmLx^ho m*oQi*mA,tzmn. mm9 
9. 4 %<7)^m^y^-Dx$>^ 0 A.m^m^fzmt. MS98. 8%we 
m*y?-Dx$>2> 0 mwz&Asfzmt, ^1197. yyoo^-WH^^-^-D-e 

B£^JiS<0 lfgir&Lm^^^JG iiiOLtv^o E13 0<7>Wi, 5 0 
°C, 1 . 6 7 #0#H^-eB?Jt-^^ frJf-m&lt 0 . 5 mW/ c m2-C&£ 0 HS 
ttJ.*;^- 6 J /c rr^C&^T, MS 9 4 . 4 %J^±<7)#.'b jfg^ 7 D X 
(±, «J±{£#W8 6-88 4 * y^m*. 2 2 8-2 2 4 pC/cm2 

XJb-ofZo — *£Jt9 1. yroco^-Bt^y-r-Dti, m/±^#W3 7%X 
, J*>^m&. 1 3 7 0 p C/c m2-e^o^o IE13 0 frh, mi±un^$%- 
!" f ^ -7 - D (Dffi.mtf'M v »ii iilSft X v d £ tffrfr & o 
[0 0 8 4] 

113 Hi, -Z-Mm*y?-B<D : m\lmZ 2. 4lgtCL/iJ^n(iBl3 0 

^r-^m^* y -7- d <7)MS<o*i;t n j: & ssit^* ;w4 r - 1 mmizmm torn 
^m^tz^^7FLx^^>o m^oen, «en, oen. xen^-etL-eti^ 

A^^fMf^^ d3 0 ^iHj-MJtom-BHg^y-r-D^^LTV^o v*-f*i*>z:tfig 
^y-7-B^EI30<7)2. 4 LM-kmifeM G & » L X o BSM^ * 

Jl^— 6 J/c m 2 Ui3V^T, 4%tt±Off^/ v-Dtli, m 

J±££t#£f^9 5 ~9 7%t\ 4*y^m*, 6 1- 8 4pC/cm2^o/: 0 
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— ft, &£Jt9 1. 7%<D^^yr-Dlt, mJ±i%Wm&8 4%X\ * >^ 

4 1 6 p C/c m2fp]±L7to B3 1H(>, mffmf^fimWH^/^ 
-D^^JS^v^ih^tLTv^ ^ ^^^^o [13 l#><b, ViAPgPt:- 

[0 0 8 51 

Ei3 2(i, mm~%--gm*s^-D<Dmm (gc%) £<?:*k m&^mi±i£jt 

^ (%) £ t^tz777-C$>Z> 0 m&&9 4 . 4%~99. 4 % ^ -CfilS^'J - 
T^j^^Ltv^titC, Il±^«li9 7. 2%-97. 5 

[0 0 8 61 

H3 3(2, $II^i«Jtf ffl t ^. <7) ^ I B H H /^> ;K7)iI L T ^ I) 
o 123 3 H^i-^t H H H /^wKi, TFTf^7^t^ti : -3 3Mitl3 4 

^2 2 n(±-etLf>^fM$tiri3^'r^[o]m«3 stm-Amm^n, ti> 

m^M^^Mytm^f^^tiX^^^^^o *«2 1 tmU2 2 *vftfc<D*:)V^^ 

< y -r - fi^-M 5 fcJBtti- £ - £ j& f t? § £ o 

[0 0 8 71 

HI 3 4 ^^IIWU^ffli-^O^^M^-a^^^^vOBlfS^^L-Cv^o BJ 3 
4 ^7Ki-^ B B B /^WKi x TFTfOT^f ^71^3 3^^11113 4 <h*H 
. # 7-7 ^ ;i/^Jl 3 2 t5 ? — ft<7)mU2 ltCff^^tiTv^o ttft-f-Mtii;^* 
1£2 2 (i-7°77>^y ^M&^vMi? ^A^-Cf^^tlTi5 0 N 2±Kfi 
*t|S]«®3 5 tztftffcf&ZtlX^&o 
[0 0 8 8] 

*^2 1 <t^2 2 ^F/TTE^-fc^^ ? 

x < * y-v - fi^-o $ n, 5 iz mm-t zztrf-c^Zo z<Dt$, m&mMi 5 &m. 
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, mtm * ra#t-r ^^wiK^w, ri^t B H B 5 k 2 2 n a* h m%it 

[0 0 8 9] 

^mm^fm^zx^m^^^a. t i>-U(Dmmz^m^^mr l 

^^^i-^ 0 £-f\ IU3 5 (a) HTjctJ:^ TFTf^^/f 

> ^t-^ # 7 - 7 j 9 tfitm ztitzTuj ms. 2 1 <7>mm±?>ffl&ffiffiK 
, m^L^v^^ a B H iiiTr±A^e^^?ft H B B 2 o 6 zmr-t-Zo m^mm 
tz&m ^^^Hn^jjsi (uv) Kit-effifk 

t*UVv-;PSiJ2 0 2ri J &^£*l£*t|n]&«2 2 LT T !✓ >f 

2 1 HlA»9#tt*o ClOXfKiK^T^T^tL^o AS 0 

A^KM-f^HS 5 (b) tc^i-J; 3 f&*)&fr>2tifzTl"(mffi.2 1 
I6j&«2 2 2 0 6^AJU±^J: ^itt&o EI 3 5 (c) K^i" 

i-9tc i/-)i<m2 o 2<omif)mmz%i7&W)?j&\2 1 ituv»2 0 8 ^ 

UVftfcv-^SiJ 2 0 2 KJHttU V--MFJ2 0 2 imfcZ-£2> 0 
[0 0 9 0] 

- <7)?iTr±Af*(i> &*<tv^ )v<nmT&\zfc < ffl tit # £K£v±A& it 

itz, m 1 9 tc^-f J: 1 2 «rMP L£tft B H B &An 1 4 jWRKfc* 

£^*iJ,£*>^TLTi/>.?>o 
[0 0 9 1 ] 

iT L -cm H B H /^^ ;v ^f^t ^> ^ t ^»Tt t ^ ^» o i if, HI3 6 (a) izfrrt 
i^:, TiT-r^ti^B H H ^ @^(^Mi*^^^^^l/^v^l B B B ^«<7)m B H B L 
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h h h l c d > mgktm t m.^mi&m t om^m^ l c e mx$> o > - ^ *> < 

[0 0 9 2] 

136 (b) liftJ:^:, WL&tt&L c /ilt^Ao ;:f-f ( 
^H^) «WLc«2 l±KifiT (HIT) U 

[0 0 9 3] 

IH3 6 (c) IZTjk-f £ 7 iz, m&2 llziiifc&tf&L ctllf$>Z>\<*i*WL 
^?iTLTi3V>T, M3£«2 1 > 2 2 Sri* C. t K J: 19 ft* 

[0 0 9 4] 

[^M^o 4 - 1 ] 

&Wmm (I TO) a*/** -->^£*ifc— tt<r>Jf7X&fo*&*-<kfrLfz 0 
-1j<Dify ^mmz^^-^- 4 . 0/um (WtML^SO fciWfrU WJjVifvTs 

&3^£tt0^b*T£***fle«L?fco lilA A e = — 3 . 8) 

-Z-gm^yr-B (*^*«) £fimJtl 5 : lX*M&Ltzi><DX$>& 0 M. 

fc&itt Ltz 0 

[0 0 9 5] 

^&ftmmwffiK£t)&xnim±Ltzo iof B H B -t;K:>iaT, (u 
v) *o. 5mw/cm2(D&mx-mttLtzo vm^^fr^-izni-zmftnt 
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txmj±.uwm^wmt, ^o^-t^co^-t^ft?, muwL&^jf^tv-? v 
y^-y fttfxx&mwm^ znz&fzo wm^ * » ^ - a>*± # z&wfton 

&m&i&-M.1rZ>j)K 1 5 J / c m2<^BStt^^;u^--e<>^.'BHg^ey-7-{i 1 0 
%gi»oTv»fc, £<a»#» f :fc# <ft«1-*iEH-Cld\ «ffi«4#^<7>±#^> 

[0 0 9 6] 

lEI^Ol^li, Mf^-*1<7)VHR- 1 ML^»), ffj 
5ei&j£(± 5 0 T\ fSMfHtW (i 1 . 6 7s ^ifttifo/: 0 
[0 0 9 71 
[flifefll 4 - 2 ] 

^12 3t^^o ^ H H H A(±, Hi&^4 - 1 TM£ffl L^()Wtl^--e**e 

B. lM B B H ACtlil 0l3i^^;w-e^o^<7)tC^LT, ifi-Wt^^-D. E 
^aL/:j|« a AD, ?I^l H B B AE-C-(i 1 0 H £ -CJtJ&t/Lfil&T Lfc 

o 

[0 0 9 8] 

[l»J 4 - 3 ] 

H»4 - 1 fcRMfcK^-feJUfcfMttLfco H«!l4 - 1 (DM&wLM, t rl^Jt^ 
^fc&?l^i£JI£ffliSL*:o rl^ B B B (i> MA {t^tm. A e =-3. 8) 
fc#J!£MJt9 8 : 2-Cfl£-L£o WJJ&fi, ff^^7-D (*0ft*fcaS»D 
fc, If^yv-B (^^^*) ^miifcl 5 ! 2. 4T7l£-L£*>OT&£ 

m. m±Lfz 0 COfflUH^WCfrfrLT, mm (UV) £0. 5mW/cm2(^ 
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£M&^i3.n.i±m$^7 o%v^)^xh^tz^(D^^ ^n»j<7)ri^^B H B r'(i 
mj±&w^&9 7 o/owoisiz&mLtzo >r jrymm^-D^^Tkmtfjb*) . 300 

~ 5 0 0 p C/c m2-eabofcO£ 5 0 - 9 0 p C/ c m 2 i T'ftlti fc c 
[0 0 9 9] 
[Hi&fll 4 - 4 ] 

nwiu- 1 tmm^iDvzftmLtzo mnvu -3 t^^^>^?R H H H ^ffl 

g& • &APg&<5: & WJ4- 3 «fc «5 & $ «b umJEf£}f^£i§i#>& £ t ^ # 

[0 10 0] 

[Hifefll 4 - 5 ] 

»J4- 1 kuck ^wt H H B ^^nM^i4 - 3 izm-3<m&m&zm&Ltz 

o W H Hi:, $ h h h a a £ = — 3 . 8) £#JJ&£MJt9 8 : 2 

-f ff^/v-Dl (M9 1. 7%) , ff^y7-D2 
(M9 4. 4%) , f1f^/v-D3 (M9 7. 7%) , ^1^7 7- 
D4 (MJS9 8. 8%) , 1^^7-0 5 (MJS 9 9 . 4%) fc-ffifflLfco 
Htfiffil4-3 tPI»»C«ffi««F^«:Jt«L)t:i:i%, EI3 0, 3 1 , 3 2 <7)jl <9 

[0101] 

c* 5 <Dmm<r>fmj 
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mmm?)ik*mm.x£zKMmMM i m^m*&Bztix&io , mar, ±.u<d 

m x. i£Jiie#f* Jem 2 iz m ^ l t v > & »± rii® nm® c na a *• bis -t & 
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